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Final Report

NUMERI CAL IMPLEMENTAT ION METHODS FOR NONLINEAR ESTIMAT ORS

This final report wflI be composed of a review of results obtained from

the grant as they have appeared in publ i cations in the open literature.

Copies of the publciations have In some cases already been supplied to AFOSR

as they became available. In other cases they have been accepted for publ i-

cation or are submitted but have not yet appeared . The results are reviewed

be 1 ow.
- PrelimInary results on the problem of nonlinear estimator imp l ementation

using optima l quadratures were reported by h ang and Klein in the Symposium

on Nonflnear EstImation , September 1975 (1). This paper reviewed the con-

nection between monospline functions and optima l quadrature formulae and

demonstrated their application to the estimator Imp lementation problem ,

the objecti ve of this effort. It also i dentified i mportant members of the

optimal quadrature formula class , In particu lar , those ori gina lly stud i ed

by Gauss. Finally, the paper analyzed the errors incurred by using several

of these types of numerica l formulas in integrating several analytica l

functions of interest.

A definitive paper on the appl i cation of Gauss ’ formulas was published

in IEEE/AC transactions (2) in 1 977. This paper showed how Gauss quad—

ratures could solve discretization problems which are inherently a part of

any numerical approach. It then discussed the probabil ity density products

encountered in the updating process and showed how the numerical approxi-

mation of the updating Integra l could be performed. It also analyzed the

errors resulting from the several major sources in accomplishing this

result.

The theory for applying optimal quadrature formulas to the nonlinear

estimatIon problem has been submitted for Journa l publ icatIon (3) and it

is exptected that these results will appear In the future.

To use the Optima l quadrature method , one must have available the

parameters for the formulas employed. Prior to our work, these parameters

were only available for a small set of cases. The computation of the
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parameters for a large numbe r of other cases was required in order to be

able to generally apply the method. However, the calculation of these

defining parameters is a si gnificant numerical task in i tself. This

problem was solved and a paper (se) describing the method Is to be published.
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